
Dr. HakamDr. Hakam

ENEE 2304
 Circuit Analysis 

By : Jibreel Bornat

     ENEE 2304
      Circuit Analysis 

By : Jibreel Bornat

20252025

Chapters 1-3

=

STUDENTS-HUB.com

https://students-hub.com


Chapter 1 - introductionChapter 1 - introduction
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Passive sign convention

When to put P : IV and when to put P = - IV ?
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Note :-
If P > O => absorbing (g)

if P(O & Supplying (ii)
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Chapter 2 - Circuit ElementsChapter 2 - Circuit Elements

Ideal circuit elements

Active elements

Passive elements

are two terminal devices can be simplified into
Passive and active devices *

elements that consume energy
- zoso
R L C

elements that Produce energy (like Battery
- # -

Active elements

&
independent dependent
Sources Sources

Voltage Current Voltage Current
source source source source

- # -> - t -
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1 - Independent sources :

2 - Dependent sources :

Jibreel Bornat
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V
I1. Voltage source - ·-

V: Constant
↑P

I : depends on the Circuit Connections Changes

ideal independent voltage source : a voltage source
that maintains a specific voltage in it.

* I
* I

V= - + equivalent A

V= =3
↑ - *

-

V

2- Current Source&
I Constant

V : depends on the Circuit Connections"Changes"

ideal independent current source : a current source
that maintains a specific current in it.

V
T1 - voltage source -- 8 -

Case 1 : V = ConstantV Voltage controlled
Case 2 : V = Constant ix) Current controlled

2. Current source - 8 -

Case 1 : I = Constant& Voltage controlled
Case 2 : i = Constant in) Current controlled
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Validity of the circuits
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lov - I su
R

lovI I lov
R

su" su

R

Invalid X Invalid X
Valid

&%18 & -51--

·. Fig ·-El ~5%1,i

R R R
3A 10t 5A95A SAPISA

Valid- Valid- Valid-

5V su su

R R R

SVI SVT 3

Valid- Valid- Valid-

10 A
↑

5 A
↳ 5Ap

R R R

3 5 3A

Invalid X Valid- Invalid X

&%18 -
- -
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Ohm's law 

Conductance (G)

Power (P)

I
b

T
- *

w V = IR V V = - IR
#

↑ &

a ·

&12Mlsj &NMisj
-

&.
SJ --jj)

g

G=
&12

I
b

T
- &

w PER V PER#
↑
· &

a

Example - find Vand I ?
# # ↑

U

100I
10

1A *
5V

1A
10

T -

V= 10 I = 1 I = 1

EU = V = IR = 1x5 V : -IR= -1* 10
R

I = 1 V = 3 V = - 10
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Kirchhoff Laws
① Kirchhoff current law (KCL)
The algebraic sum of the currents at any noche equals
Zero Elin = [Fout

Noche
It's a point that connects Lor more circuit elements

Essential Noche
It's a point that connects or more circuit elements

essential noche

How to solve ? a R16 Re C E3
⑨ ⑨ ·

1
-Wil I I
-i-2-S1 , # Ro By

100 -

2- j ,!--i
2 Ein = 2 Fort

noce a : Essential noch
I

,I,

Noc C :

-+2
+ Iz = 0

node :

I - 12 = =z = 0

* Note

I'm just interested on essential nodes
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② Kirchhoff voltage law (KVL)
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EV around any closed path is equal to Zero

How to Solve ?

↓ draw the path in any direction

) it's better to be with I direction)

↳. more with thepenforget to look at the Signs (+ -)

Path 1 Path 3
& R , + I , R2 + IeRs-10 = 0

Path 2
IgRy-IRs = O

Path 3

I Ri + IR2 + ERy-10 = 0

Example 2
I 3 VX

write the KUL equation
M

6

& x 5 = k + E x 10 - 15 = 0

131 = 15 - Vx = 0 : ·
*Since the current source = L

then I = 2 (Ruhe
=) 13 *2 - 15 - VX = VX = 13

Why UX ?

Because the current source has a voltage drop UX
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Example
El

find1 , P on all points
-

10VIO -

Loop 1 : 120
t
*

# * 10 + (1 + 6)* 50- 120 = 0 run &

- -

10 I , + 501 + 300 - 120 = 0

60 = - 180

I = -3A

P12o = -)-IV) Pico ==- 3 * 120) =) Pro = 360w

Pio =R => Po =.3 * 10) Po-90 w

Pso :R Pso = - +6
*

* 50 = Pso = yso w

PG = IV

Vio = IR Vo = -3 * 10 = Vio = -30

=> then the voltage of Reo and currentSource
is equal to 120 --30) V = 150

Po = -VI = Po= -150 * 6 = ) Po = -900 w

Why V = -150 ?

Because of the voltage drop from to
What if we reverse the voltage drop
thenU should equal 150 BUT I will
be - 6 because we will move backwards

OR

2p = 0

360 + 90 + 450 + Po = 0
=> Po = -900 w
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Chapter 3 - Simple Resistive Circuits Chapter 3 - Simple Resistive Circuits 

Solving for Resistors in series and resistors in parallel (R    )
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eq

Req in Series Req in parallel
w nur
R, R2

* R= T = R , ER
-

Req = R , + R2 + Ro #(2 or noa

or Reg = R
.
Re (just 2)

Ri + Ra

Example 1

find is , it 12

3 with 6 : 3 + 6 = 9

9 18:
6 with 7 : 6 + 4 = 10 Reg = 10 1

isis is

Vxy = 120 · Un => Wy = 120 + (4* 12) = Vy = 72

11A
,
then-2
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Voltage divider rule (VDR)

Jibreel Bornat

- We use it when we want to find the voltage on a

resistors that are in series .

- it's fasten to find the voltages using this method .

The Rule :-

-=Ej4n3)* /
& I+ /

= Ri * 5 ,
E = Ra * Is

R , + R2 R2 + R ,

Example 2

find UX using VDR

3 with 6 : 3 + 6 = 9

9 /18 : 18 =
6

9 + 18

V = 6
* 120 V = 72 Volt

6+ 4

Note

- When i see Voltage sources in series

Veg = V+ + ---- V

-> when i see current sources in Parallel

[eq = I + 12 + ---- In

- When you see Voltages. and current S.
then you CAN'T apply VDR or CDR
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Current dividend rube (CDR)
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·

- we use it when we want to find theCurrent on a

resistors that are in Parallel .

- it's faster to find theCurrent using this method .

The Rule :
-

-1
g=gjtj 1 * 1+ 1

I R2
* Is E2 = Ri * Is

R2 + R, Ri + Re

Example 3

use CDR to find is
use VDR to findo

1 un with 36 : 44 + 36 = 80

Yo , 30, 10 : 40+30 + 10 = 80

Reg of the highlighted :
I

Reg
=%To Reg

10 = 0 & = io = 2A
8+ 24

2 Reg = 24 *& Reg = 61
24+8

V IR = V= 8 *6 =) v= 48 volt

= 30 * 48 Vo -18 volt
30 + 50
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Delta to wye transformation (                 )

Wye to Delta transformation (                 )
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S

->

important note to remember &

8. y
=

91 j1-
& ·

---- 6%R , aR,514 - · 3
·- j

--6 RJ ,aRa

The Rule :-

Ra = R , R2 R6 = RcRs Rc = Ry Ri
R1 + Re + Re R1 + Re + Re R1 + Re + Re

Notice that

RX =
The resistors that are connected with Rx

R1 + R2 + Ry

Y-
-

The Rule :

R1 = RaRb + RbRc + RaRc Notice that

RG -11 =

&-,150 111 Is
R2 = RaRb + RbRc + RaRc

Rc w12-1-351-
-.I

R3 = RaRb - RbRc + RaRc

Ra
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